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GENERAL DESCRIPTION 



BROADWAY PNEUMATIC UNDERGROUND RAILWAY, 



iWH-OR, TVNNKl.rNd-MACIITKE, ATMOSPHERIC PASSENGER-CAR. ETC, ETC. 



KNTHANCR AWl) TICKET-OFFICE. 

The present entrance to Ihe Umicrj^uinl Railway 
is at the snutli-wcHl corner of Broadway nnd Warren 
street, tbroiigh the basement porLion^oflliekr^e and 
Kplcnilid marble edifice known as Devlin's building. 

Descending a few steps from the sidewalk, the visi- 
lor enters the ticket -office, where the attcniion is at 
once arrested by tlic (polor or blowing-engine, which 
jrenerales Ihe air-blast by which the pneumfltii- cars 
are propelled. 

This immense leolor i!i by far the largest machine 
of the kind ever made. It consists of a great shell of 
strong iron, Iwentj'-one and a half feet high, six- 
teen feet long, nnd thirteen feet wide, containing two 
pairs or massive wings, geared together by cog-wlieels, 
and so arranged that the air is drawn in upon one 
side of the machine, carried throngh liotvteeii Ihc 




i wings, and forced out on the other side. We give a 

I sectional view of the teolor, showing the form of the 

■ wings. 

I 'I'hiH remarkable machine weighs filtj' Ions, or 
rather more than a common locomotive engine. The 

I leolor is to the pneumatic railway what the locomo- 
tive is to the orilinary Nteam railroad. The locumo- 

: tive supphes the power to draw the car ; the asolor 

I gives motive force to the air by which the pneumatic 

i car is moved. 

The teolor is capable or discharging over one hun- 
dred thousand cubic feet of air per minute, a volume 
equal in bulk to the contents or three ordinary tbree- 
story dwelling-houses. The machine makes sixty 
revolutions per minute. 

It is by the enormous air-current generated by 
such machines that trains of cars are impelled upon 
the atmospheric railway at speeds of from .sixty to 
one hundred miles per libnr. 

The present ffiolor was made by the patentees, 
Messrs. P. H. & F. M. Roots, at their large estab- 
lishment in Connersville, Ind. Its cost, t^et up com- 
plele. was about |20,000, and for its transport from 
Indiana to New-York, a train of live large platform- 
cars was I'equired. The machine bears the appro- 
priate name of "The Western Tornado." The 
Messrs. Roots are manufacturers of a great variety of 
sizes of these blowing- machines, and they are exten- 
sively used hi iron-melting furnaces, cupolas, etc., 
in all parts of the country ; the smallest pattern, 
for blacksmiths' forges, hardly exceed.t the eize 
of a man's hat It Ukes the place of the com- . 
mon bulky leather bellows, is turned by a crank, runs 
easier than the bellows, and delivers more air. 
Other sizes are used for blast-furnaces. Mr, S, S. 
Townsend, No. 31, Liberty street, New- York, is the 
general agent 

The upper portion of the eolor, as seen in the 
ticket-office, is beautifully decorated, and presents no 
outward indication of being the great reservoir of 
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power we have just described. To realize this fact, 
we must go (lown-Htiirs nnil look within its rapaciouH 
mouths. 

Leaving the ticket -offlre and pnasing the aaoloi on 
tlie left, we enter the 

WAITINH-ROOH OF THE BROAItnAT UN 
UERHRUUND KAILWAl 

This is a Urge and elcgautlj finished apartment 
commencing at Broadway and extending doirn W ii 
ren street for a distance of one hundred and t»enty 
feet, built wholly under ground The walls are hand 



THE PHEIIMATIC PASSEXflER-CAB 

One of our views shows the interior of the ci 
rsof circular form, richly upholstered, and verj 
fovlahle, with scats for twenty-two persons. 
Ii'iior height is greater than the cars of the L 
undei^round railways 

The pneuinatLi, tar li lighted with gas hIi 
compressed into small metallic cylinders bj 
of powerful pumps The cylmdirs aie carri 
the platforms of the car The yf- « hen it 
from the cjhnders is made to pass through a 
vessel containing a light petroleum od and tl 




THE PASSENOI 



somely Bnished and adorned with interesting pic- 
tures, while comfortable settees, looking^lasses, 
fountains, saloons for ladies and gentlemen, and other 
furnishings, render the place at once cheerful and at- 
tractive. 

At the east end of tlie waiting-room we descend a 
half-dozen steps, and Bnd ourselves upon the railway 
platform, near the portal of the tunnel, and at the 



is thus charged with carhon, which incrca^ 
brilliancy of the gas-light. 

In the operation of pneumatic railway-ce 
air-current impinges against one end of the ' 
as the wind presses against the sail of a br 
car is thus driven along with a velocity co 
iiig to the power of the air-current. The f 
cars may bo run in trains, like steam cars, 
rately, if desired. Collision between p 
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trains or single carR is imposi^ible, as there in always 
present, between eacii train or car, a column of air, 
nhich prevents the cars from coming t^^elher. | 

The ventilation of the pneumatic car is very per- 
fect, as tliere is always a strong current of pure air 
blowing through tlie tunnel ; and by turning regis- 
ters, the air is admitted to the Interior of the car. i 

The Scientifie American very justly says that | 



The tunnel commences st the curh-line of Broad- 
way, and sweeps on a graceful curve a little beyond 
the centre line of the street ; thence on a straight line 
down Broadway to a point a little beyond the south 
side of Murray street. The bed of the tunnel Is 
twenty-one and a half feet below the pavement. 
The i[iterlor is painted white ; it is lighted with gas 
and the brilliant zircon lights ; is dry ; the atmosphere 




THE BROADWAY TDNNBL. 



"Those who fancy that underground railway rid- 
ing in New-York is likely to be a dark and dismal 
affair will receive new impressions on the subject 
when they enter the premises connected with the 
Broadway tunnel." 

Leaving the passenger-car, let us take a look al 

THE TUNHEL UNDER BROADWAY, 

the portal of which, massive and ornamental, of cir- 
cular form, stands before us as we face the east 

We will follow the railway track Into the tunnel, 
Mid explore the underground mysteries of Broad- 
way. The rumbling noise of the vehicles which pass 
in endless procession, directly over our heads, can be 
distinctly heard. | 



is pnre ; and a walk through it will be found interest- 
ing and instructive. The length of Ihe tunnel Is 
three hundred and twelve feet, of which the curved 
portion, sixty feet. Is built of iron plates, the interior 
diameter being nine feet Standing upon the track 
platform, at a little distance from the tunnel, and 
looking within the portal, the iron walls, with their 
net-work of gracefully curved ribs, present a very 
pleasing appeartuice. This method of erecting iron 
tunnels is the invention of Mr. Joseph Dixon, the 
secretary of the company, long known for his perse- 
vering efforts to establish the underground railway in 
New-York. 
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The preceding view gives an ides of the appear- 
ance or the tunnel from the point juRt mentioned. 

Following the track down the tunnel, we come to 
Ihe masonry portion, whicli is eight feet interior 
diameter. The iron track, or the usual T patteni, 
rests upon longitudinal heams of wood, eecurcd to 
the brick wkIIb, and fastened cross-wise ftt Intervals 
by flat girders of cast-iron. 

Telegraph wires extend along the walls of the tun- 
nel, which ace so arranged in connection with the 
trftck that the nheels of the car, when the latter 
reaches the ends of the tuimel, aend buck a tel^raph 



signal to the engineer, who shifts an air-vulvc, uliic' 
reverses the air-current and cnuKes the car tu tiiov 
back to its starting- pi ace. Proceeding down Brimd 
way to the end of the tunnel at Murray ittreet, u- 
conie to the 

(ilREAT TUNNELINU MAOHINR OR NHIKLII, 

by which Broadway was bored without any bu.l 

knowing it, with all Ihe omnibuses and other vi'bir' 

traveling directly above the heads of the workmen 

Wepresent two views of this novel mechanism,!: 
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of which shows the workmen engaged in driving the 
machine ahead; theolher a sectional diagrAin showing 
the detaiU of construction Iha shield consists ofa 
large cylinder, open at both ciidb, nith bhelveH ar 
ranged within the front end to receive the earth and 
prevent it from falhng too rapi II; into the shield at 
the rear of the Utter, placed around its periphery is a 
series of powerful hydraulic rams eighteen in number 
all connected with a single water pump From the rear 



iDg the shield Tornanl into the noil. As the shield 
adraDces the earth prehses through between the 
shelves and falls down upon (he bottom of the 
shield whence it is removed in tiarrows and cars. 
As soon as the shield has been advanced sixteen 
inches, its movement is stopped, and a new section 
of the masonry tunnel is erected within the hood. 
The shield is then again pushed forward, and so on. 
By means of this machine tunnels of all kinds and 
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of the Rhifid, and passing entirely around it, extends 
a hoop or band of sheet steel, two feet wide, and one ■ 
ei^-hth of an inch thitk. termed the hood. The brick 1 
tunnel is erected within this hood, which at all times < 
covers the end of the masonry, and prevents the i 
earth from falling upon the work iti en. After a sec- | 
tion of the tunnel sixteen inches long has been erected I 
within the hood, the pump is operated, which causeti I 
the rams to slide out from the shield, Hnd push with i 
great force against the front edge of the tunnel, drit- i 



sizes may be quickly constructed under the streets 
without disturbing the travel of vehicles over the 
surface. The shield may be readily moved around 
curves or on grades. Where tunneling at any cen- 
siderabie depth below the surface is required, the 
use of this machine saves a large amount of labor. 
Eight luen, working with two of these machines, are 
enabled to excavate the earth and erect within the 
excavation eight running feet of completed tunnel 
per day. 
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This mnchine wns'designeil by Mr, A. E. Beach, of 
the fieient'^. American, and was built by the Holnke 
Machine Company, 538 Water street, under the per- 
sonal superint«ndenceof Mr. William F, Hotske, The 
eplendid hydraulic rams and pump were made at the 
celebrated hydraulic, engtoeertng establiehment of 
E, Lyon, 470 Grand street, New-York, from the 
drawings and under the special superintendence of 
Mr. Thomas G. Watnon, mechanical engineer. The 
system of hydraulic rams uned in this tunnding 
machine is worthy of special note for its noTelty and 
success. It reflects the highest credit upon the con- 
structor and engineer. 

Row TBB HACHINE WAS BTEBRBD. 

The shield was steered around the curve and down 
Broadway by turning the stop-cocks of water-pipes 
belonging to the hydraulic rams, thus changing the 
pressure from side 1o side an occasion required. 
During the progress of the work under Broadway, 
the exact course traveled by the shield was deter. 
mined by compass and survey in the usual manner, 
and the lines were from time to time verified by driv- 
ing jointed rods of iron up through the roof of the 
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tunnel to the pavement, as indicated in our sketch. 
This was done in the night-time, after the st^es had 
ceased running. 

HOW THE CAB IS OPERATED. 

Having presented a general description of the tun- 
nel, the car, and the ffiolor or blowing-machine, we 
will now briefly describe the manner in which the 
car is operated. To do this intelligently, reference 
ahould be made to the engraving of the general plan 
of the premises on the next page. 

Two air-valves will be noticed, which operate in 
connection with the air-passages of the blower or 
»olor; and when they stand in position shown in 
the plan view, the air is sucked in from the are*- 
way of the building, and moves in the direction of 
the arrows to the back side of the blower, through 
which it passes, and is thence driven with great force 
into the air-flue down through the lower end of the 
waiting-room and through the tunnel, as indi- 
cated by the arrows, lo Hurray street, where the air 
escapes into the street through a ventilator. The 
iron grating over the ventilator will be noticed upon 
the Park sidewalk at Murray street. When the 
blower is in motion, an enormous volume of air is 
driven through the tunnel, which drives the car 
before it like a boat before the wind. On arrival of 
the car at Hurray street, the car-wheei strikes the 
telegraph wire and sends back a signal lo the engi- 
neer, who shifts the position of the two air-valves, 
thereby revening the air-current b; causing the 
blower to suck the air from the tunnel, and discbarge 
it into the area-way of the buildmg In this 
process of suction the air is drawn in through the 
ventilator at Murray street and passes through 
the tunnel to the blower at Warren street the 
passenger car being swept by the force of the cur 
rent back to Warren street, where the wheel again 
strikes the telegraph wire, gives a signal to the engi 
neer, who again moves the valves, and back the car 
moves to Murray street. 

It IS frequently asked whether the passing of the 
air current directly into the waiting room does not 
make the apartment uncomfortable, by producing 
therein an undue air pressure, or strong draughts. 
A little consideration will show that there can be no 
such diCBculties The waiting room, or station, is 
built entirely underground, and there can be no 
leakage of air through it, except when the entrance 
doors are thrown open These are double doori-, and 
when one is open the other is closed, all leakage of 
air being thus prevented. The atmosphere of the 
station or waiting-room is, therefore, not disturbed 
by the rush of air to and from the tunnel, and the 
visitor is not aware that an^lternate compreK-^ion 
and exhaustion of the air is going on within the sta- 
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The great nunib<;i' of visitors constaiitly 
tiinnel, eager to walk undtr Brosdwny and 
the great boring- in achinc, renders Ft impossihile to 
run the passenger-CHrd living the regular hours allot- 
ed for public atlmisulon. The evenings have there- 
fore been reserved Tor this purpose; anil a visitor, 
cently fonned otic of a party of ladies and gen- 
1 who enjoyed the evening atmospheric ride, 
describes the sensution as fot1nw>« : " We t6ok our 
Keats in tlie pretty car, the gayestconipany of twenty 
that ever entered a vchide ; the eonductor touched a 
telegriph wire on tlie wall or (he tunnel ; and bkifora 
we knew it, so gentle was the stnrt, wu were in mo- 
tion, moving from Warren street down Broadway. 
In a few moments the conductor opened the door, 
and called out, ' Jlurray Urtel !' with a business-like 
air that maile us all shout with laughter. The car 
came to a reiit in the gentlest possible style, and im- 
mediately began to move back a^j^ain lo Warren 

' street, where it bad no sooner arrived, than in the 
SHiiic gentle and mysterious manner it moved back 

: again to Hurray street ; and thus it continued to go 
back and forth for, I should think, twenty minutes, 
or until we had a11 ridden aa long as we desired. 
.Vo visible agency gave motior> to the car, and the 
only way that we upon the inside could tell that we 
were being moved by atmospheric pressure was by 
holding our hand* against the ventilatorH over the 



the pneumatic system of traveling is one of the 
greatest improvements of the day. 

" Having thus described our experience in the car, 
I ought now to tell you how it was done. You must 
know then that a telegraph wire runs through the 
tunnel, which is so connected with the track that the 
wheels of the car touch the wire at certain points, 
and cause a bell to be sounded in the main building, 
wheie the solor, or blowing-engine, is situated ; and 
when ibe engineer hears the bell, he pulls a rope, which 
operates an air-valve, go as to let in or change the 
air-current in the tunnel. For example, just before 
our car slopped at Murray street, the wheel of the 
car sent the signal lo the engineer, who shifteil the 
valve, when instantly the blowing current was chang- 
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ed to a suction current, which drew us back to War- 
ren street ; and just before we arrived there, by an- 
other signal, the current was again changed, and 
down we went to Murraj street. 

'^ The air presses directly against the end of the 
car, and we were carried along just like a sail-boat 
before the wind. A car mounted on a track is mov- 
ed much easier than a boat upon the water, because 
the vessel encounters great resistance in displacing 
the water, while the car merely has to overcome the 
friction of the wheels, which is only one four hun- 
dredth part of its weight. Therefore only a small 
air pressure is required to drive a pneumatic car with 
a high velocity. An atmospheric pressure of one 
quarter of an ounce to the square inch, is sufficient 
to drive the car forty or fifty miles per hour. At the 
time of our ride, the velocity was perhaps six or 
seven miles an hour, and the air pressure was only 
a few grains to the inch. 

** I ought to mention that down near Murray street 
there is a ventilator extending from the tunnel to a 
grating on the sidewalk, through which the air column 
enters and leaves the tunnel. 

'^ I must not omit to tell you of our experience in- 
side of the air-ducts, where the air-blast issues. 

THE WESTERN TORNADO. 

^' After we had had our ride, it was only natural 
of course, that we should wish to explore the source 
from whence came the pneumatic pressure that had 
so mysteriously carried us along under Broadway. 
Accordingly, under the guidance of one of the polite 
officials of the company, provided with lanterns, we 
entered the air-passage, or duct, which opens into 
the waiting-room near the mouth of the tunnel. This 
passage is fifty or sixty feet long, and four and a half 
feet high. As we went in, we felt a gentle breeze ; 
but after we arrived at the mouth of the great blower, 
and while we were gazing in wonder at the motions 
of the gigantic bio wing- wings, the engineer put on 
more steam and increased the speed, so that the blast 
instantly heeams a hurricane of frightful power. 
Hats, bonnets, shawls, handkerchiefs, and every 
loose thing, were snatched away from our hands and 
swept into the tunnel; while all of us, unable to 
stand against the tornado, hastily retreated from the 
machine to a corner of the air-box, where we were 
slightly sheltered. At this juncture the speed of the 
RRolor was reduced, the storm was over, and only a 
gentle summer^s breeze issued from its enormous 
throat. We retired from the presence of the ma- 
chine, some of us thoroughly frightened, and thank- 
ful that it did not quite blow the life out of us. We 
had heard that New-Tork was a great place for 
blowers* of various kinds ; but of all the devices 
in this line, the palm belongs to the great seolor of 
the underground railway." 



HOW THE CARS STOP AT WAY-STATIONii 

Another of our views shows the interior of a smal 
passenger way-station, and illustrates the method 
stopping and starting the trains. The tunnel, as t 
approaches the station, is enlarged, so that air ma; 
pass the cars, the speed of which is diminished b; 
the application of brakes. The cars are brought 
a halt within the station, and remain standing upon 
a slight down-grade, while the air current from one 
branch of the tunnel continues on through the station 
into the other branch of the tunnel. On releasing' 
the brakes, the force of the air impinging against the 
rear car, assisted by the grade, gently starts the 
train forward into the mouth of the tunnel, where it 
receives the full force of the air-current, and is 
driven onward to the next station. 

HOW THE TUNNEL CAME TO BE BUILT. 

The present tunnel under Broadway has been con- 
structed under the auspices of the Beach Pneumatic 
Transit Company, a corporation chartered in 1868, 
with authority to convey letters, parcels, and mer- 
chandise through tubes not to exceed fifty-four 
inches mean interior diameter. It was ascertained 
by the company, after careful investigation, that the 
cost of laying down two tubes of the above size, 
constructed together, would be but little more than 
that of building a single tube. It was also ascer- 
tained that the quickest and best method of con- 
struction for the two tubes was to bore under the 
streets, below the water-pipes and sewers, and erect 
a masonry shell or tunnel large enough to inclose 
both of the fifty-four-inch tubes. It is a portion of 
this outer tunnel that has been erected ; and as it 
proves to be strong enough and large enough for the 
transit of passengers, it is to be hoped that the com- 
pany will be compelled by law to omit their intended 
division wall, and open their tunnel for passenger 
traffic. 

CARRYDiG CAPACITY OF THE 'PXEl MATIf 

RAILROAD. 

" We have," says Frank Leslie's Newspaper^ " made 
a little calculation on this point, and find that with 
two tubes such as that already erected, but perhaps 
a trifle larger, and with trains starting cv«ry two 
minutes, the company could carry from ten to fifteen 
thousand passengers per hour from Harlem River to 
the South Ferry, and probably double that number, 
should it ever become neces.sary. At a compara- 
tively moderate rate of speed, the time occupied in 
traveling the whole distance would not exceed twenty 
minutes. 

**The company are now by law required to erect 
receiving-boxes upon the side-walks for the public 
convenience in depositing letters and packages for 
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dispatch in their pneumatic tubes, which is all very 
well. But what the people more imperatively need 
is the provision of facilities for carrj'ing passengers 
with comfort and speed. This can be readily done 
under the pneumatic system, and therefore we tliink 
that the company ought to be compelled by law to do 
ir, and the sooner the better.'^ 

We are indebted to Frank Leslies Newspaper for 
engravings illustrating the Broadway Tunnel and 
machinery. 

THE STEAM-ENGINE. 

The Pneumatic Company^s Steam-Engine is rated 
nominally at 100 horse-power, but has really a greater 
capacity. It is of the kind known as the tum- 
bling beam engine ; has two upright cylinders. It is 
the invention of Norman A. Wheeler, who is known 
as one of our best mechanical engineers. Engines 
of this kind take up but little space, and are used on 
some of our steam-vessels. The form and move- 
ments of the engine are peculiar. It was built by 
the Holske Machine Company, No. 528 Water street, 
New -York. 

STEAM BOILERS. 

To reach thd boiler and engine-room, we pass 
through the door- way near the portal of the tunnel, 
on the south side, and here we find, located under 
the pavement of Broadway, two lurge and splendid 
steam boilers, made by Joseph A. Miller & Co., of 
Boston, Mass. These boilers, although nominally 
of 100 horse-power, are capable of furnishing 
steam for a 200 horse-power engine. Their con- 
struction is novel and peculiar. Their front por- 
tions consist of strong steam separator and water 
chambers, from which latter project, on the rear, 
a large number of strong wrought-iron tubes, the 
back ends of which are closed solid. Each of 
these tubes contains a small inner tube of brass, 
which extends from a diaphragm within the water- 
chamber, nearly to the end of the wrought-iron 
tube. The object of the inner tubes is to promote 
the rapid circulation of water. The wrought-iron 
tubes are completely inclosed in an oven of fire- 
bricks, so that the heat generated from the fuel is 
applied to the tubes in the most effective and eco- 
(lomical manner. The fronts of the boilers are hand- 
somely finished, provided with Miller^s patent doors, 
gauges, safety-valves, blow-cocks, etc. It seems to 
be the general opinion of all engineers who have ex- 
amined these boilers that, for safety, economy of fuel, 
and convenience of working, they take the first rank. 
Mr. Joseph A. Miller, the patentee, has for many 
years made the generation and use of steam his 
especial study, and probably there are few engineers 
in the country who have a better knowledge of the 
si;bjeot. whether in itn theoretical or practical 



aspects. These boilers were erected under h 
sonal supervision, bear his celebrated trade 
" In Calore vis," which may be found posteo 
the boilers of many of the largest nianufncto 
this country and Europe. 

The Pneumatic Company's boilers present 
surface of fourteen square feet for each horse- 
All persons who desire to see the workings ol 
are considered to be the latest and best ini 
ments in this line are invited to examine thcs 
ers closely. All work done by Messrs. Millci 
variably of the best and most reliable charact 

THE STEAM-GAUGES. 

We believe it is generally considered by enj 
that the mercurial 'gauge is the most desirable ; 
liable. But until within a recent period it ha 
found impossible to provide a really con^ 
of method adjusting the height of the mercur 
umn, when from temperature or other causes 
not correctly set within its glass tube. This dil 
has been entirely overcome by the American 
Steain-Gauge Company, of Newark, N. J., w 
now turning out instruments of splendid ch 
and handsome appearance. These gauges ai 
upon the Pneumatic Company's boilers. At tl 
of the mercurial column there is a small wheel 
by simply turning which, the column, if a 
may be at once adjusted to zero; and when s 
admitted, it will show the pressure with perl 
actness. The great importance of durable an 
ble steam gauge.s, and the well-known superic 
good mercury gauges, will no doubt lead to 
tensive introduction of the American Eagle 
Company's instruments. 



NOTES FROM THE NEWSPAF 

A VERY excellent description of the Pnt 
Tunnel, with many illustrations, will be fc 
Prank Leslie's Newspaper of Feb. liUh, 1870. 

Harper's Weekly for March I'Jth also pre 
good picture of the interior of the tunnel, 
from Warren street down Broadway toward 
street. 

The Scieiitific Am&rican of March 5th als 
trates the tunnel with a number of enuravir 
a good description. 

The New-York Tribune, the New-York ^9 
the New-York Herald have also given ill us 
of the tunnel. The greatest interest in the 
and progress of the work has been expressed 
press of New-York and Brooklyn, and a 
places. The almost universal desire of the pi 
the people is, tbat the Legislature will give tl 
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pany the right to carry passengers, and cause the 
work to he extended throughout the city as quickly 
as possible. 

On the 28th day of February, 1870, the tunnel 
was for the first time thrown open to the public, 
and has been daily thronged with visitors. To pre- 
vent too great a crowd, a charge of 25 cents is made. , 
Many thousands of people have visited the tunnel, 
and their expressions of satisfaction at the complete 
and substantial character of the work, the solidity 
and excellence of the machinery, the simplicity and 
power of the atmospheric system, have been uni- ' 
versal. 

A memorial, asking the Legislature to grant to the | 
company the right of carrying passengers, is in cir- i 
culation, and has been signed by many thousands of 
the most influential and substantial citizens of 
New-York, Brooklyn, Westchester, and adjoining 

places. 

i 

From the Scientific American. 

I 

THE TUNNEL UNDER BROADWAY, NEW- ! 

YORK. 

SoMBTHiNO of a fragmentary and, in most respects' 
unreliable character has found its way into the daily 
papers relative to the important work now in pro- 
gress under Broadway in this city, known as the ! 
Pneumatic Turmel. So far as the accounts of some 
legal proceedings, to which the work has given rise, 
and its present extent, are concerned, the statements 
made by the journals are, in the main, correct; but i 
the real scope of this important experiment, and the I 
benefits which its successful completion are destined < 
to confer upon the city itself, seem either not to be 
fully understood, or to be looked upon with incredu- 
lity. 

We have said this is an important experiment. So 
far as the working of such, a tube is concerned, it is • 
not an experiment, but a well demonstrated fact It ; 
is only an experiment in a financial and business 
point of view. That upon the completion of the tun- 
nel and its opening to public transit a gratifying re- 
sult will reward its projectors, we entertain no doubt ! 
whatever. 

Although the President of the Beach Pneumatic 
Transit Company is one of the proprietors of the 
Scientific American^ the writer of the present article ! 
visited the tunnel for the first time on the 8th of i 
February. The day was stormy and the snow fell 
fast and heavy. Cars were with difficulty kept on 
the tracks in the streets. Umbrellas were in vain. 
The wind made no more of turning them inside out 
than of shaking dead leaves from the trees in the 
park. It was a favorable time to contrast the 
miseries and annoyances of street car travel with the 
comfort of tunnel transit 

Entering at the south-west corner of Warren 
street and Broadway, we were soon initiated into the 
mysteries of which so much has been made by the i 
newspaper reporters. The simplicity of the principle 
of this mode of transit is not fully appreciated until 
one sees the thing itself. 



Let the reader imagine a cylindrical tube eight 
feet in the clear, bricked up and whitewashed, neat, 
clean, dry, an4 quiet Along the bottom of this 
tube is laid a railway track, and on this track runs 
a spacious car, riohly upholstered, well lighted, with 
plenty of space fdw entrance and exit. The whole 
arrangement is as ooAofortable and cozy as the front 
basement dining-room of a first-class city residence. 
The tunnel has not on^ the ppsitive comforts de- 
scribed, but it is abiK>luiely free from the discom- 
forts of surface car-trav^ The track is smooth and 
level, and, not being subjected to incessant batter- 
ing trom heavy trucks, \ easily kept in first-rate 
condition. It is not cold .$n winter. It will be de- 
lightfully cool in summer. The air will be constantly 
changed in it by the action of the blowing-engine. 
The filthy, health-destroying, patience-killing street 
dust of which up-town residents get not only their 
fill, but more than their fill — so that it runs over 
and collects on their hats and cldthes; fills their 
hair, beards, and eyes, and floats in their breaths 
like the vapor on a frosty morniug— -will never be 
found in the tunnel. Add to these advantages that 
of cheap, rapid, and uninterrupted transit, free from 
the dangers of collision with loaded trucks, and we 
have a pretty fair showing in favor of |he tunnel over 
street railways. 

When the tunnel is opened to the public, it will be 
no dirty hole in the ground the people will be in- 
vited to enter, but a handsome subterranean avenue, 
through which they may be rapidly transported to 
their homes up-town. 

This system is in our opinion vastly superior to the 
subterranean steam transit under Broadway, as has 
been proposed. Its first cost is very much less. It 
is free from the smoke nuisance and from the dust 
of locomotives. There can be no accumulati0|i of 
carbonic acid gas in it — an evil which may be ciiti- 
mated from the fact that for everj' pouijd of c<iivd 
burned, three and one third pounds, or twenty- nine 
and one half cubic feet of carbonic acid will be gene- 
rated. Granted that this gas^ will find free exit from , 
the area-ways, at the side of the Street, so that peo- • 
pie can breathe and live below, it will float off into ' 
the stores alongside, descerjd into the cellars, and be- 
come a general nuisance. S 

In the pneumatic system, the cars will be impelled 
by compressed air only. This air will be uncon- 
taminated by gas or dust, the track will not be 
crushed and damaged by heavy locomotives, and all 
the discomforts of steam travel through tunnels will 
be eliminated. 

The present apparatus in the basement of the 
building at the corner of Warren street and Broad- 
way, comprises a stationary engine of one hundred 
horse-power, with boiler, and a Root's Pressure 
Blowing engine, capable of delivering to the tunnel 
one hundred thousand cubic feet of air per minute. 
We may on a future occasion give a more detailed 
account 6f this apparatus. 

There is no doubt that this method of transit 
might be made not only the means of easy and rapid 
communication between the upper and lower parts of 
the island, but also between New-York and Long Is- 
land, and New-York and New-Jersey, through tubes 
underneath the North and East rivers. The relief 
which this would give to surface travel and the con- 
venience it would afibrd to suburban residents, would 
increase the value of real estate, and greatly add to 
the comfort and luxury of metropolitan life. 
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From Frank LesUe^s Newspaper. 

THE BROADWAY PNEUMATIC/ TUNNEL. 

The series of engravings pertaining to the Pneu- 
matic Railway which we this week present, illustrate 
the progress of a remarkable work, planned and exe- 
cuted in a remarkable manner. Our great metropoli- 
tan thoroughfare has been bored, arched, and a track 
laid down, by a corps of sappers and miners, who 
have operated with surprising rapidity and success. 
They have not only tunneled Broadway, but have 
done so with the surging throng of humanity, ani- 
mals and vehicles, marching in endless procession di- 
rectly above their spades. No outward indications 
of activity below the ground have been exhibited, 
and, until quite recently, the public has had no 
knowledge of the matter. The works are hidden by 
the granite pavement of the street, and but for our 
engravings, taken from the subterranean structures 
themselves, it might be difficult to satisfy our read- 
ers that we have above stated only the facts. 

The Underground Railroad, the highway for rapid 
city transit, long needed and pressingly demanded 
by the inhabitants of New-Tork, has at last been 
commenced, and a short portion has been put in ac- 
tual operation. We trust it will not be long ere we 
shall be able to chronicle the full completion of the 
work from the Battery to the Harlem River. It is 
evident, from the example now before us, that the 
construction of an underground railway in this city 
is not a difficult nor, necessarily, a tedious opera- 
tion. Six months or a year's time is quite sufficient, 
the ways and means being provided, with enterpris- 
ing men as conductors. 
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From the New-York Evening MaU, Feb. 9B, 1870. 

THE (^REAT BORE. 

COMPLETION OF THE HRST SECTION OF THE BROAD- 
WAT UNDERGROUND RAILWAY — A GREAT SUCCESS. 

The problem of Punneling Broadway has been 
solved. There is no mistake about it. Even as we 
write, a comfortable passenger-car is running 
smoothly and safely between Warren and Murray 
streets, demonstrating beyond contradiction that it 
is only a question of time and money to give us rapid 
and comfortable transportation from the Battery to 
Harlem and back again. Nearly three months ago 
The Evening Mail was the first journal in the city 
to announce the existence of this great bore beneath 
Broadway. In our columns were then described the 
progress of the work and enough of the plans of the 
projectors to give a clear idea of what the public 
were to expect from them. Since then the work has 
been pushed vigorously on by competent workmen, 
under a thoroughly competent superintendent, whose 
name is Dixon ; may his shadow increase for ever- 
more ! This afternoon, pursuant to invitation, the 
completed section of the work will be prospected by 
the Mayor, and other members of the city govern- 
ment, and the leading capitalists of the city, and 
that this visit will be followed by a general hallelu- 
iah, no sane man doubts who has sat in that oozy 
car over twenty feet beneath the surface of Broadway, 
and been whined from Murray street to Warren be- 
fore he had time to say *^ God ble.ss you I ** 



We have said that the bed of the tunnel is twenty- 
one and a half feet beneath the surface of the street 
It will then be understood that it is below both 
sewers, and water and gas pipes, and so far below 
them as neither to interfere or be interfered with. 

7^ completed section illustrates satisfactorily that 
there is nothing now to be done but give this com- 
pany such a charter as will enable them to go on with 
the passenger-carrying scheme. We can afford to 
wait awhile longer for the parcel tubes much better 
than we can bear the increasing discomforts of the 
surface railroads. 

It is truly most gratifying to see how admirably 
successful the affair has been carried out so far, and 
so quietly as to excite no comment There is the 
capacious waiting-room, one hundred and twenty 
feet long, for passengers, as perfect in its appropri- 
ateness as if it had been the starting-place for up- 
town for a dozen years. There is the snugly 
upholstered passenger car, illuminated with the 
brilliant lime light, the tunnel nearly three hundred 
feet in length, the engine and the monster fans — all 
under Broadway, and " nobody a bit the wiser," one 
might say. 
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From the New- York Herald, Feb. «7, 1870 

"UNDER BROADWAY.*' 

PROPOSED UNDERGROUND RAILROAD — A FASHIONABLE 
RECEPTION HELD IN THE BOWELS OF THE EARTH — 
THE GREAT BORE EXPLORED. 

"Up Broadway" and ** Down Broadway " are fa- 
miliar routes, familiar not only to Americans residing 
in New-York, but by description to all the inhabi- 
tants of the world. "Under Broadway" for two 
hundred and ninety-four feet, right away, in a tho- 
roughfare well-lighted, in a scrupulously clean ave- 
nue, is not quite so familiar. Yesterday, hundreds 
of our citizens, including state officers, members of 
the Legislature, city officials, and members of the 
press, walked along a part of Broadway they never 
were in before, and more enjoyable tho/n if they had 
been on the sidewalk of the weU-known thoroughfare 
of the Empire City instead of twelve feet below it. 

An engraved invitation note asked those who had 
the good fortune to receive it, to attend an " Undei 
Broadway Reception," at the office of the "Beact 
Pneumatic Transit Company," 260 Broadway, fron 
two to six o'clock yesterday. 

Descending an ordinary basement " dive," undei 
Devlin's clothing store, the visitors found themselve 
in a con\fortable office, and a few steps louder ther 
was a kind of AladdirCs cave opened tovkw, in whir 
there was mors to be seen than the eye could take in 
once, and therefore we must ask the reader's atten 
to a few particulars. 

First of all, let us explain the reason why 
descent was made into the bowels of Broadway, 
why all these important representatives of the pi 
had been asked to come and gaze and wor 
Legislative power has been obtained to constru 
pneumatic tube way firom Warren street to C 
street, for the purpose of "blowing" small 
large parcels — ^indeed, all kinds of " express 
ness '* — between these two localities. 27ie pro 
had not proceeded far with their work befoi 
discovered that it would be very little more eas} 
construct an underground railroad for the blo'i 
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II welt at freight. Aetingupon thithinl, 
'thejf have applied to the LegUlatarefor povier to con- 
etruet thi* underground railroad ; and ^f the entm, 
settled, and eameet approval of their plan bg the 
r^reeentatieet nf the teientifif- and exeeutine ability 
of the city be an eameet of Iheir eueceee, it wilt not 
he difficult to obtain the lanetion of the Legieltrtvre 
to their bill. VirtuaUy, therefore, yeaterday't retep- 
(I'on aae the opening day (f the frit undergrniinil 
raiheay in America. 

THE TUNNEL AND THE BORB. 

The length of the tunnel already open is 204 fevt ; 
the iron portion of it is 57 foet; the brick, 237 feet 
U is whitewtshed and lighled with gis, Has tele- 
graphic wires running alorgside the wall, is about 
IS iaei high, and formed a very pleasant promenade. 
The roar of the Broadway traffic was plainly hoird 
oterhead, and, until the ear got fiiniiliar with it, 
sounded ve^ strangely. This 294 feet takes the 
tunnel to llurray street, on the south side, nearly 
flush to the Post-OfficB fence. 

The visitor to the tunnel is shown very clearly 
how this tunnel has been made, and how it is that 
the work has been carried on in a mole-like manner 
without attracting the obsorration of the Broadway 
pedestrians, and without interfering in any degrt^ 
with the trafBc Having first obtained an entrance 
from the Eurface in Warren street, and gone deep 
enough to be out of the way of tiewers, gas and water 
pipes, a cylinder was introduced, which in shape 
resembled a barrel with the ends out, forced by 18 
hydraulic rams. This forces itself through the 
earth, and to moderate the fall of the earth, anunil>t.-i' 
of wooden shelves are plac^ within the cylindei Oii 
the earth to drop through; and as the earth deposit 
itself, it is shoveled up and carted away. In lln' 
course of the travels of this cylinder It came upon 
the remains of an old stone building, which was 
believed to be an old Dutch powder magazine. The 
stones were not too large to come through Ih? 
shelves, and they were carted au-ay with the earth. 
The cylinder baa a projection in the front of it ol 
steel, both broad and sharp, that finds no difliciilty 
in cutting its way along. In the rear of it there is a 
thin piec« of sheet iron, sixteen inches broad, upon 
which the hrick work of the tunnel is built up; iimi 
when Bnished, the cylinder moves on again itscarihi 
way, to have sixteen more inches of brick w>rV 
added. To work this tunnel four men are requirtil — 
two to work the rams and two to carry oul the 
earth — and these men will drive a foot of earth in 
fifteen minutes. Two more men are required fot- the 
brick work. 



In this atmospheric system of propulsion, the 
"blower" takes trie place of the locomotive, and the 
passeDgers and freight are literally blown to their 
■ destination. The term "blower" is usud to desig- 
nate a machine producing a blast having a positive 
force, and to distinguish it from a fan which does 
not produce a force-blast. In this respect a blower 
i> analogous to cylinders used for producing bloiit 
In either case Uie air forced must find an outlet or 
the machine must stop. But a fan can run with the 



outlet obstructed or entirety closed, without being in 
the least impeded. 

The friction of the machine itself, in its operation, 
is BO light that nearly the whole power applied to it 
is spent upon forcing the blast forward. Another 
important point of superiority in the blower is its 
great durability. Diis', which is invnriably caused 
wherever there is agitation or a current of air, has no 
injurious elfect whatever, as there are no slides or 
valves requiring oil, and liable to be soon coated over 
with dust when in operation. The blower is known 
as Root's PaUnt Force-BUst RoUry Blower, and the 
principle of it is greatly in use in the West, in all 
rorges, instead of the old blacksmith's bellows, U 
is an Indiana invention, and is one of the few good 
things that come from that State. This blower is 21 
feet high, 13 feet broad, and 18 feet long, and, with 
itx appendages, occupies i\a,\le a suite of cavernous 
rooms, independent of the stpam-engine and boiler 

It is difficult in a verbal description to bring before 
the mind of the reader the mode in which the wind 
is raised by this blower. Looking at it over the 
hrick walls that encompass it. two massive pieces of 
iron, that resemble wings, are seen, and these force 
the air, by rolling together, and produce a positive 
blast through the wings. I'he air is drawn in by 
one side of the blower and passes out at the other 
and into a duct that leads into the mouth of the tun- 
nel under Broadway. This blower will de!i"er or 
exhaust Ihe air in the tunnel at the rate of 13(),0()0 
cubic feet of air per minute, with sufficient force to 
carry a train of passengers. 

The moet ordinary ofuerrer can ete th'it Ihlt u no 
idixil teheme ; it is practical enough, and, but for a 
slight accident with the engine, the visitors might 
yesterday have been conveyed in Ihe very elegant 
and comfortable passenger carriage from one end of 
the tunnel to the other. This carriage is sdinirably 
constructed, and was lighted with Ihe new oxygen 
light, which is considerably clearer, purer, and more 
brilliant than the ordinary gaslight. I'he finme 
burns on a little pencil of " zircon," about a quarter 
of an inch long and tlie eighth of an inch in dianieler. 
The oxygen and the hydrogen enter in sepamle 
tubes and impinge on the burner, producing the 
beAutiful light described. It is likely to be of gene- 
ral USB, and is now made by the New-York Oxygen 
Company, corner of Eleventh avenue and Forty-first 

The train, when in motion, at certain plnces in the 
tunnel, communicates by electricity, by one of its 
wheels striking a copper plate on the rail, with a bell 
in the "blower" house, so that a valve may be 
turned, which rever,>.es the current of air, by which 
the train is enabled to return to its destination. 

At toon ae the Leffielature granl the neeeeeary 
powert, the tunnel will be completed to Cedair ttrtft, 
then to every part of the city, and a more agreeable 
mode of Iravelinfj can leareely he ameeited. 

After the first of March, the tunnel will he open to 
visitors on the payment of twenty-five cents, the 

Brolits of which will be devoted to the "I'nion 
lome and Schools for Soldiere' and Sailors' Or- 

The visitors were much indebted to Mr. Alfred E. 
Beach, the President, and to Mr. Joseph Dixon, the 
Secretary, for the care both these gentlemen look in 
giving ail needful explanations. 



From the New- York Ttaei, Feb. ST, ISTO. 

THE BROADWAY TUNNEL. 



Certainly Ihe most mivel, if not the most success- 
ful, enterpritie that New-York has seen for many a 
tlay is the Pneumatic Tunnel under Broadway. A 
mvth or a humbug it has hitherto been called by 
erery body who h»s been excluded from its interior ; 
but hereafter the incredijious public con have the 
opportunity of examining the undertaking ai;d judg- 
ing of itK meritd. Yesterdny the tunntlnat thromn 
opm to the impeetion of viritortfor tlufiret time, and 
it must he "(lid that enery one of ihem came away inr- 
prited and grntlfied. Such as expected to Hnd a 
dismal ' and cavernous retreat under Broadway, 
opened their eyes at the el^art reception-room, the 
hght airy tunnel and tlie general appearance of taste 
and comfort in all the apartments ; and those mho 
enUred to pick out tome ieientifie Jlam in the project, 
leere nilenced bv the compUteneii of the machinery, 
t/ie golidity of the work, and thetafety of the running 
apparalug. 

The entrance to this tunnel is on Broadway at the 
corner of Warren street. At the bottom of the steps 
is the entrance to an olflce, and tha apartment of Ihe 
"rotary blower," a huge paddle-box-like aRiiir, 
neaily frescoed on the outside. To the right a door 
leads into a long hall, down a few more stepH, and 
directly under the Warren street sidewalk, which is 
the "depot" of the establifiliment, and is hand- 
somely Htted up with a fountain, paintings, and seats. 
This liall opens toward Broadway to the tunnel, at 
the entrance of which stands a car ready fur pasaen- 
gent.- Adjoining the depot is the machinery for 
pumping the air in and out of the tulje, which is 
worthy nf an examination. The tunnel way itself, 
how it looks, huw it is bored out, has been so often 
described in tlie various daily journals that only a 
brief account of it need be given here. The tube is 
eight feet in diameter, arched all the way round with 
brick painted white- From the bottom of it to the 
surface of Broadway is twenty-one feet, and it is 
th-refore below all pipes and sewers. After curving 
around the corner of Warren street the tube is pei'- 
fectly straight. On the bottom is a track about four 
feet wide. The car which runs upon this is about 
half as large as a street-car, cushioned, lighted, venti- 
lated, and el^ant in all its appointments. The con- 
trivance that bores out the tubes is a huge iron 
cylinder, sharp at the end penetrating the earth, and 
is forced along by hydraulic pressure. The dirt is 
then shoveled out. So far — rhe tube now being 
complete 120 feet, or as far as the south side of 
Murray street — the excavation has been throueh 
sand only, and not a difficult matter. Yesterday the 
gentlemanly engineer of the company explained the 
whole construction of the tunnel, over and ov'er 
again, to the visitors that kept coming and going. 

Suirh, in brief, is a description of Ihe vanous com- 
partments of the mysterious undai^round Broadway 
tunnel, begun but a few months ago. The enter- 
prise is controlled by the " Beach Pneumatic Transit 
Company," who propose to run their -tunnels in 
every direction eventually, and make rapid commu- 
nication between distant parts of the city. They 
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claim that their cars can run one mile a minute with 
[lerfect safety by the pneumatic process. 

The opening yesterday afternoon was a very 
pleasant "occasion." It was intended specially for 
dignitaries, legislators, aldermen, scientific raen and 
members of the press, and scores of them were 
pic.'^ent Mr. Beach himself was conspicuous, mak- 
ing his visitors explanations, and entertaining them 
like princes, Judge Daly, members of the Ameri- 
can Institute, city officials, and many prominent 
citizens were observed among those who came. In 
the "depot," or reception-room, a first-class subter- 
rani'an lunch was served continuously from two 
o'clock until six o'clock, and was continuously ap- 
preciated. The " health " of the tunnel was not for- 
gotten. At nightfall, the unique occasion was over. 
but the "Transit Company" had made a host of 
rrii>nds and supporters. 

The tunnel is to be open to the public every day 
from the first of Mardi. The tickets of admission 
will be twenty-five cents, the entire proceeds to go 
in the Union Home for the Orphans of Soldiers and 
Stiilors. 



New- York V?orld. Feb. «. ISTO. 

THE PNEUMATIC RAILWAY. 



Yesterday afternoon, the first sectimi of the Pneu- 
iTi;itic Railway under Broadway, beginning at the 
.■runer of Warren street and extending to the south 
>iilo of Hurray street, was opened for the inspcctjon 
iif members of the press and a large number of in- 
viii'd guests, including State officers, members of 
till.- Legislature, city ofticials, and many other gentle- 
men. On and after hfarch first, the pul)lic will be 
nilrnitted at a charge of twenty-five cents a head, 
the proceedw to be given to the Soldiers' Orphan Asy- 
Uitii. .4ny description of the Pneumatic Railway 
must neces^iarily be very imperfect; the work must 
be inspected to be thoroughly appreciated. 



Entering from the step.s on Broadway, under the 
ilothing store of Devlin & Co., the visitor Hnds him- 
self in a light, airy apartment, 4-^ feet long and 12 
wide, carpeted and fitted up in all respects like a 
lirst-class merchant's office; a part divided off for the 
ooL'upancy of the presiding deity, and fitted with 
desk, oflice-stools, etc., the other part being f 
those having business with the officers of the coi 
pnny. At the further end of tliis room is seen t 
ii[iper part of an immense cylinder, about 12 fi 
lung by 8 in diameter, and faced by a prett 
pointed ci^-wheel ; and the visitor at once suppoi 
ifiat he sees the rool of the tunnel, and wond< 
how he shall get in ; but this be afterward c 
covers is a tnistake, and that the cylinder that 
st'is IS only the casing to a large fan or bir 
wKich is the motive power of the cars. 



Turning to the right, through a pair of ha: 
folding dooT.s, he finds himself in an elegant 
121) feet long by 14 in width, the Boor covere 
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r tt pretty pattern, the walls hung with 
n expensiTe clock in the centre, eUborate 
S ilong the walls, comfortable settees ftt 
and at the further end a space railed off for 
ancj of the ladies, with one of Chicker- 
d pianos for their amusement while wait- 
I trtin. In the centre of this saloon, yes- 
»8 a table loaded with a very substantial 
which all were welcome, by the officers of 
uiy, and which served to concentrate the 
d permitted a more satisfactory inspection 
inel and the working material of the road. 



end of this saloon is a flight of steps by 
passenger descends about six feet further 
und, and here is the platform of the depot, 



ack. This car is cylindrical, made to fit 
1, and about 18 feet long, with seats nicely 
I, and is lit with the oxygen light. 



front of the car is the entrance to tiie tun- 
s is a round tube of iron 6 feet in diameter 
long. It starts out from under the side- 
1 curves to the middle of the street, and 
>f brick, and straight for the rest of its 
The brick part is 257 feet long, making a 
;th of 294 feet, which is as far as the com- 
e yet cone with their work, wishing merely 
1 working section for the approval of the 
at they may obtain the requisite permission 
Legislature to construct two such tunnels 
{roadway for its whole length. At present 
only permission to use a tube of &4 inches. 
ness of the masonry composing the tube is 



extremity of the tunnel is the boring-ma- 
d this consists of a cylinder 5-^ feet in 
he outer rim of which is of heavy iron, 
aped, for penetrating the earth, and the in- 
Iso heavy iron, and out of which play at 
^rvals short hydraulic rains. The two rima 
:d together by staves like the staves of a 
Transversely in this cylinder arc a series of 
hrough which the earth ooies slowly as the 
s pushed ahead of the rams, and thus pre- 

caving of the earth in front. To the inner 
ted a sheet-iron shield, 16 inches in length, 
lupportR the earth overhead as the cylinder 

forward. The power is communicated to 
by a hydraulic pump, which is worked by 

and as the rams are forced out against the 
wnry behind, the cylinder is pushed for* 
rhen it has gone 16 inches, the power is 
n, the ramK are forced in by levers, and 
pace of 16 inches is lell, supported by the 

shield overhead. This is built up solid 
masonry of the tunnel, the power is again 
he apparatus is driven ahead another 16 
his is again built up, and so on ad infini' 
us it will be seen that only the earth from 
eter of the tunnel is disturbed, and this 
le work of boring a most economical one. 



Four men are all that are required to work the n 
chine, and they c\n advance 4 feet each day. 



Sometimes a rock is encountered, and then the 
shelves have to be removed from the cylinder, and 

the rock is taken out through the open space thus 
left in the diameter of the cylinder. If the rock 
should happen to be too lai^e for thia, it is bored 
with a boring-machine moved by compressed air. and 
blasted to a size which will admit of the pieces com- 
ing through. The top of the tunnel is 12 feet below 
the surface of the street, and the whole distance to 
the bottom of the road-bed is 21 feet 4 inches. It is 
altogether below the sewers and other obstructions 
of the street, none of which will have to he moved, 
except about Canal street, for the whole proposed 
route of the railway. Gas-pipes are run through 
the whole length of the tunnel, and nimierous jets 
make it as light of day. Electric wires also run all 
the way, and by a very ingenious arrangement the 
conduct^ir can at any time signal to the engineer to 
atop Ae engine. 



Returning again along the tunnel to the depot, the 
visitor turns to the led through a door into the en- 
gine-room. The power is supplied to the engine by 
two of Miller's safety boilers, built by Joseph Miller 
A Co., of Boston. These are fifty horse-power each, 
nominal, but capable of working np to one hundred, 
with 48 feet of grate surface, and 1400 square feet 
of heating surface, and can raise sixty pounds of 
steam in twenty minutes, and the whole is included 
in a space of 20 feet b^ 10. 

The engine is a stationary one of 75 horse-power, 
with 14 inch cylinder and 2 feet stroke. 



This moves the immense blower, the caainr of 
which attracted the attention on entering the office ; 
and this is placed at some distance from the engine, 
and is calculated to be driven at the rale of forty 
revolutions per minute, which will give 80,000 cubic 
feet of air per minute. It can be used either for 
forcing air into the tunnel, or exhausting it. 

When the two tunnels are complete, and the road 
is in working order, it will exhaust from one, the 
place of which air will he supplied from the othei', 
and then, reversing, will exhaust from the other, and 
be supplied from the first ; thus, for Instance, sup- 
posing the two tunnels completed as far as the first 
has gone, a car in Murray street in tunnel Ko. I and 
one in Warren street in tunnel No. 3, the air in No. 
1 being exhausted, a pressure of fifteen pounds to 
the square inch is at once exerted at the back of 
each car, and the one moves up and the other down. 
Then reverse the process, and exhaust No. 2, and 
the motion of both cars is reversed. At present 
there is an air-hole overhead at the Murray street 
end, and the car is moved by forcing the air against 
it down the tunnel which escapes up this air-hole. 
Then the blower is reversed, and the air is exhausted 
in front, and rushing down the air-hole, propels the 
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feet high, ani] it is through this that (he sir is driven 
lo or drawn from the tunnel. There is also a large 
nir-chKmber alongside of the blower, where surplus 



It is not CO ntei II plated to stop the cars except at 
the stations, and these will be wide, spacious chum- 
hers, emerging into which the air will be disperhed 
and the pres»;ure taken ofT the car, wiiieh will enter 
these up an incline, which will aerre to check its 
headwa;, and the brake will do the rest in bringing 
it to a Ktand-still. The brake is not applied to the 
wheels, but to a narrow wedge-<!haped track In the 
lentre of the roadway, down into which it is pressed 
by a lever, and grips it flrmly, producing great fric- 
tion, and arresting the motion instantly. Should it, 
however, be necessary to stop the car between sta- 
tions, it can be done by opening a valve in the car, 
or opening the doors and allowing the air to pass 
tliroiigh, or by signaling tii the engineer. 



The officers of the company are A. E. Beach, 
President ; Joseph Dixon, Secretary ; M. S. Beach, 
Treasurer, and Charles K. Graham, Consulting En- 



The whole time of constniciion of the 294 feet 
completed has been filty.eight days and ten hours, 
and if (he required permission be granted to the 
company to continue their road for the whole length 
of Broadway, many such sectionH can be gone on 
with at the same lime, and the whole road speedily 
completed. Every one should invest a quarter in 
the inspection of this work, and they will be well 
repaid for the outlay. Owing to the breaking of un 
eccentric on the enjjinc, it was impossible to shi>w 
the working of the railway yesterday ; but that will 
be remedied this week, and then all who visit the 
place may take n ride if they choose. 



From the Niw-York Sundaji M»roury. Feb. J7. IKJO 

THE UREATEST OF OUR BORES. 



OvEK a year ago, the pnpers announced thataconi- 
paiiy had begun tunneling Broadway for the con- 
Htruction of a pneumatic tube. When it was added 
that the work was begun under Devlin's store, at 
the corner of Broadway and Warren streets, all ob- 
tainable information was given -, for the work was 
conducteil with the greatest secrecy, and no one not 
known to be a workman In the employ of the com- 
pany was allowed to pass the forbidilcn staircase. 
Different jHiper* hate giteit difftreiit aceoHittH of the 
enttrprUe, but the opening yttterday mnit hate coii- 
tinetd them all o/ the jioieert of human imagination. 

The south-west corner of Broailway and Warren 
street was crowded yesterday afternoon. A sign 
over the basement door — " Broadway Pneumatic 
Transit Co." -pointed the irag f-o the new wonder; but 



energetic policemen refused admission to all who 
were not provi<led with the necessary invitotioi 
ticket. Soon after two o'clock, the guests began t' 
arrive, and the lower rooms were speedily filled with 
members of the press and Legislature, city officials. 
nnd prominent gentlemen of the town. 

Passing through the basement door, we cnte] 
office, which is more than half occupied by the 
blower. This blower is the vital part of the enter- 
prise ; for the air forced by it into and out from the 
tunnel will constitute the motive power. It can send 
out IflCK) cubic feet of air per revolution, nnd c 
mnke sixty revolutions per minute. The nlr-cham- 
ber descends to the sub-cellar, where, on descending, 
we face the tunnel itself— a perfectly round opening. 
9 feet in diameter, bearing off toward Broadwuy at 
an angle of about seventy degrees. The opening is 
arched, and neatly faced with bricks, and is snr- 
rounded with a circle of colored gas-jets. The tun- 
ni-1, so far as completed, is 204 feet 6 inches long, iif 
which 57 feet fi inches are lined with iron, nnd the 
rest with brick. Alter the first ?(i feet it becomes 
perfectly atraight, and bears directly down Broadway. 
A cnr has been built, (as an experiment only,) and a 
light track has been laid, but a defect in tlie ei 
gine prevented its being put in motion yesterday. 

Passing to the terminus of the opening, we invol- 
untarily ask, "What digs?" All that meets 
eye is a box-like arrangement, several iron tubes, 
and a little force-pump, sniall enough to be carried 
by one man. This, however, has done the work. 
The problem which the builders had to answer n 
" How can we excavate tins tube without opening or 
disturbing the street ?" Digging would not do, sine« 
an opening less than 2S leet in circumference wouM 
allow little room for workmen. The method i 
vented, and which has proved so successful, is 
follows : A double iron cylinder, 5J feet long, w 
placed against the earth. Between the plates of this 
were pincod eighteen hydraulic rams, fed from the 
pump before mentioned. Placing two men at the han- 
dle, they obtain by this hydraulic pressure a power 
of 13G tuns bearing on the opposing earth. The soil, 
bi'inic sand, would fall in one mass unless sup)K)rteH, 
BO this cylinder is divided into fourteen comparl- 
menis by means of shelves, and the sand trickles 
down between thcui. As soon as a headway of ten 
inches is made, the brickwork is continued, and made 
a prop for the further progress of the cylinder. 
Kocks are the principal source of annoyance ; but 
when small, they pass out between the shelves ; and 
if large, are removed with crowbars, by taking ont 
the shelves entirely. When Murray street wu 
reached, serious resistance was encountered ; and, 
on removing the shelves, a clearly -defined wall « 
disclosed. It appeared, from the section mxde v 
ble, like the wail of a fort, and must have been of 
very ancient construction. If the work is carried to 
the upper portion of the city, the rocks will b> 
drilled out by means of compressed air, ns is done 
in the Uoosic tunnel. 

The top of the tunnel ns built is IS feet below the 
surface of Broadway, thus being entirely out o 
way of gas.pipes, sewers, etc. Even at this distance 
tho noise In the street is plainly audible, coming Ilk* 
the hum of a colton-mill rather than a cuntinuotH 



nible. 

Thus far, then, the work is a s 
tunnel, 6 feel in diameter and ne: 
has been made under Broadway, 



irly 3IH) feet lonft 
in iU busiest 
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tiiin, in Bfly-eighi d«ys and ten hours workini; time, 
without disturbing travel or the xtrei'L itself, and, in 
fact, without giring tlie public &nf idea of what wan 
reallf in progrenB. But the company's charter Al- 
lows them onlj to use a tube of 58 inches, and this < 
for the trangmiiision of packages. The original idea | 
waa to divide this tube into smaller ones to operate ' 
in both directions. But the success of the Ini^e 
tutie has seemeil to give an answer to the problem 
ffow »iall an OndergTinind Raiheaybeeonttrueled* I 
And the company will now go before the Legi'slature I 



the company can not nppropriiite these fees to its own 
use, they will be given in aid of the Union Home for 
Ihe Children of Soldiers and Sailors, 



Vtora air|*r'B Wecklj. Murch 13, 18TO 

UNDER BROAnWAT. 

The Pneumatic Tunnel, non m process of con- 
struction under the principal thoroughfare of New- 
York, commences m the «ub basements of the spa- 




for penniBsii-D to use their tunnel for the transfer of 
pttMengers, and to extend it from the Battery to 
Central Park, on each side of the street. If this 
permution U ohtaiaed, over twenty opejiingg aill be 
vtade at once; and h/ working in each direction., the 
problem will loon fie tolved. 

To afford the public an opportunity of judging of 
the merit of the work, it will be open for exhibition 
to-morrow inoming at a nominal admission fee. As 



cious marble building of Devlin &, Co.. corner of 
Broadway and Warren street, and extends, at pre- 
sent, to a point a tittle below Murray street One of 
our illustrations on this page gives an interior view 
of the tunnel, looking south from near the entrance. 
It is eight feet in diameter, built of solid masonry, is 
dry and clean, painted white, and lighted with gas. 
The tunnel passes under all the gas and water-pipes 
and aewers : but, though so far below the surface of 
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the streel, the rnnibling oT wheels and the tramp of 
horses OTorhesd can be distinctly heari) by nne 
v landing within it. 

The tunnel is constructed by means of a ehiild, 
consisting of a strong cylinder, Romething like a bikr 
rel with botli heads taken out It is pushed rorwnrd 
by eighteen powerful hydraulic mins, and makes a 







bore of ita own diameter through the sand 'I he 
loosened sand, as it falls through the rear end of the 
cylinder, is carried bnck through the tunnel in cars, 
and delivered upon an elcTator on Warren street, 
where it is raised to the pavempnt and carted away. 
As lB,^t aa the cylinder advances, the tunnel is arched 
with masonry. By means of this machine, which 
was designed by Mr. A. E. Beach, the tunnel is 
pushed forward without any interruption to the 
IS of Broadway. 
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Another of our illustrations shows the mouth of 
the tunnel and a passenger car, as seen From the sta- 
tion, which is a nicely-flnished underground apart- 
ment 120 feet in length, lighted from the Warren 
street sidewalk. Another illustration shows the in- 
terior of the passenger car, which carries eighteen 
passengers, has very comfortable seats, and is lighted 
with oxyhydrogen gas. The cars are to be propelled 
by the atmospheric aystem, consisting in driring 



through the tunnel a strong bla^t of 
presses against the rear of the car nnt 
along like a sail boat before the wind. T 
rent of course secures perfect ventilation 
car The air is driven into the tunnel b 
an immense blowing-engine operated by f 
Joseph Dixon, long known for his eflorts ' 
the underground railway, is the KUperii 
the work 

As soon as the necessary authority 
tamed from the Legislature, it is the intei 
company to proreed to construct a lirst-c 
ETound railway, with large cars, to run f 
Ferry under Broadway to Central Park, 
that point, together with a Fourth Avci 
to Harlem River They will be al>le, wli 
rangements are complete, to transport 
twenty thousand passengers per hour t^ai 
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THE PNEUlHATIt' TT^BE. 



For the flrst time in the history of ] 
reception Mith all the accompaniments c 
saloons, champagne and salads, was 
Broadnay this afternoon. 

The following invitation was issued 
ago 

UNDER BROADWAY RKCEPTIOr 

7b Sfalt OgUtrt. Ittmbert <^ Hit Ijgiilalt'n, Vilf, 

MfOiben oftht Pntt : 

Ydu *n: rn-prctrallr Invltnl [o be piwcnt 

Febiuarj Wi\ HOT. from two (oili o'ltwk r.n.. 

tbeBtscliPnfDinBtlc Tniiatt ('oinpuny.-Jlil) Hruud 



Owing to the lateness of the hour, wt 
give but a general outline of the eiiterpri 

On descending the steps at ilie corner 
stieet and Broadway, the visitor linds 1 
neatly oil-clotheil room, on the left of wV 
the top of the rotary blower neatly pa 
vancinga few steps, the visitor turns to t 
descends three more steps, when he find 
a handsome and brilliantly lighteil saloo 
centre is a fountain with jetting water am 
swimming in the basin. The ceilings ai 
are hard-linished, and with neat slripiii) 
gas brackets, preaent an attrnctivc appea 
floor is covered by oi)-cloth, and (he \ 
hung with damask curtains and cornices 
base is of alternate stripes of walnut and 
and about the room are arranged settee. 
t^airs. A piano also adds to the attrn 
the apartmenL 

Having reached this Hoor, the guvst I' 
the City Hall Park, and descendinj; omit 
steps, Snds himself nt the entranci' of 
full view of the vast machinery to be u: 
pelling the cars. 

The top of the tunnel is surniuunted b 
of pressed brick, over which are the let! 
man text, "Pneumatic (^1870) Transit," ai 
this is a row of gas jets, covered by ulte 
of red, white, and blue. At either side, 
tal, are bronze figures upholding a clu 
lights. 



BROADWAY PNEUUATIC UNDERGBOUND BAILWAT. 



e next feature which strikes the spectator is the 
ta\ curve of the tube into Broadwi^r. The 
d arch is supported by iron plates, and after a 
;ht line is reached, the tunnel is continued 

Broidwaj by arches of brick. The inli.'rior is 
ed white, and the entire len^h is lighted by 

The track is supported by a bracing or hard 

e present length of the tunnel is 294 feet and 6 
s, and flfty-eight days and ten hours were con- 
din constructing it The track is 21 feet under 
iirface of Broadway, and the only circumstance 
1 would indicate that the visitor is under a liuny 
ughfara is the constant rumbling of vehicles 
ead. The car is built to conform to the shape 
e tunnel, being semicirpular in form. It has 
irtftble sccomniodalion for twenty persons. The 
inery is of immense power, and of very fine 
■Danship. ' 

e visitors to-day were handsomely entertained 
e ofBcers of the company. 

e tunnel will be thrown open lo the pulilic on 
rst day of March, from ten a.x. to four p.m., and 
-emain open for several days. An admisKion of 
:y-five cents will be charged, the proceeds to 
the Union Home for the Widows and Orphans 



rCH OF THE HISTORY OP THE SYSTEM 
OF PNEUMATIC TRANSIT. 

1824, John Vallance took out a patent in Eng- 
fbr a method of propelling carriages through 
by atmospheric pressure, and in 1826 he had 
running on this plan. This attempt was suc- 
d by similar efibrts by Messrs. Medhurst and 
IS. The plan adopted by these gentlemen was 
repulsion of the cars by means of a piston run- 




in a slotted tube; an arm projecting through 
lot, forming the point of attachment for the cars. 
Id endless band closing the slot both before and 
the arm, as shown in the engraTings. The air 
n this method exhausted from the tube in front 
1 piston. This propulsion of cars was success- 
prrfonDed in this way, but the system is not at 

1842, W. H. James, C.E., promulgated his plan 
ipid mail communication, which consisted in 
ling an atmospheric tube through which he 



proposed to propel balls, or, as he termed them, 
" hollow spheres," by atiiiot;pheric pressure. These 
balls were to contain letters, packages, and other 
freight ; and the sanguine projector expected to re- 
alize a velocity of from three hundred to Ave hun- 
dred miles per hour. He claimed that tubes could 
be cheaply made, and that the baits would run with 
tittle or no friction. The plan attracted considerable 
attention, but nothing beyond the formation of a 
company and making of a few experimental models 

Vallance's system wns again put in operation in 
1861, by T. W. Rammell, in London, for carrying; 
letters and p:ick8ges, where pneumatic tubes, 21 
miles long and 3 feet in diameter, have been operated 
with success for the past seven yearr^. 

In 1864, a large tunnel for passenger-cars wns 
erected at Sydenham, j of a mile long, and thou- 
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sands oi passengers were transported. This resulted 
in the incorporation of the Waterloo and Whitehall 
Railway, which is to extend from Charing Cross un 
der the Thames to the South-western Railway. The 
tunnels of this great pneumatic railway are 13 feet in 
diameter, and have been laid under the Thames em- 
bankment for a short distance under the river. The 
sub-river tunnel is built iii iron sections, each 212 
feet long, covered with brick, and sunk in a bed 
ilrcdged out on the bottom of the river. 

In thiscountry, one of the earliest recorded etforts 
to introduce the pneumatic system was that of 
James Spicer, in 1832, who proposed lo lay a series 
of tubes between New-York and Philadelphia, in 
Rve-mile sections, the vehicles to be operated I y 
atmospheric power, each section being operated bi 
two engines, one at each end, respectively, producing 
air compression and exhaustion, Mr. Spicer's first 
essay was to procure the indorsement of his plan by 
the Scientific Committee of the Franklin Institute uf 
Philadelphia. He accordingly presented himself be- 
fore that body, and produced a working tube eigh- 
teen feet long, which operated with entire success. 
The learned committee reported that they regretted 
that Ur. Spicer should have incurred expenses in 
bringing his invention before the public, and then 
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proceeded to give various experimental proofs to 
show that the idea of driving the air through the 
tuhes was impracticable. This was such cold com- 
fort for Mr. Spicer that he proceeded no further. 
Considering that, a few years subsequent to Mr. 
Spicer's application, passenger-trains were run at 
the rate of sixty miles an hour in England by means 
of slotted atmospheric tubes, the conclusions of the 
committee are quite refreshing. 

Public attention was next directed to the atmo- 
spheric system by Ithiel S. Richardson, of Boston, 
Massachusetts, who put a small tube, nearly one 
quarter of a mile long, into successful practical ope- 
ration. He obtained patents, in 1853, for an atmo- 
spheric railway and telegraph. lie expected to send 
the mails between Boston and New-York— two hun- 
dred and forty miles — in one hour. The aid of Con- 
gress was invoked for the building of an experimen- 
tal line, but no appropriation was made. 

In 1867, a tube of sufficient size for the transit of 
passengers was erected in the Armory building. 
Fourteenth street, New-York. It was operated by 
Mr. A. E. Beach, of the Scientijic American. It was 
operated for several weeks, during the exhibition of 
the American Institute. The car carried fourteen 
persons, and about one hundred thousand visitors 
enjoyed the atmospheric ride. This is believed to 
be the first passenger pneumatic tube operated in 
this country. 

In 1869, Mr. Albert Brisbane obtained a patent 
here for driving hollow balls or spheres through 
tubes by atmospheric pressure. This plan appears 
to be identical with that of Mr. James, 1842, before 
mentioned. 

The present pneumatic tunnel under Broadway is 
the most recent work connected with the pneumatic 
system on this side the Atlantic. In England, 
France, and Belgium, small pneumatic tubes have 
for several years been in practical operation, chiefly 
for postal purposes. 
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TUNNEL PHOTOGRAPHS. 

We are indebted to Messrs. Rockwood & Co., 
839 Broadway, mechanical photographers, for a 
series of stereoscopic and other photographs illus- 
trating the Pneumatic Railway under Broadway. As 
the works are entirely below the surface of the street, 
artificial light was employed, in the use of which the 
photographers have been very successful. The illu- 



mination was obtained by means of two large 

powerful oxyhydrogen calcium lights. Photogr 

has been brought to such perfection that evei 

bowels of the earth yield to it their mysteries 

Broadway has proved no exception. The pic 

were taken with the entire travel of the street, c 

bus, carts, carnages, and steam fire-engines, all 

ting directly over the head of the artist. — Sei^ 

American. 

•♦« 

THE UNION HOME AND SCHOOL. 

This excellent charitJible institution was th« 
to receive benefit by the opening of the Beach \ 
matic Transit Company's works to the public. 
Union Home is designed for the education and i 
tenance of the children of volunteer soldier? 
sailors who may be left unprovided for. The He 
located at the corner of Eleventh avenue and 
Hundred and Fifty-first street, where large 
commodious buildings arc now being pref 
capable of receiving six hundred children, boy 
girls. 

Here they are cared for l»y the generous-heart€ 
patriotic ladies of New-York, who look after thei 
fare with maternal solicitude, and befriend th( 
orphans as much as possible. Besides the ord 
branches of education, the girls are instrucl 
sewing and other domestic arts, while the bo; 
exercised in military tactics, and taught a vari 
useful employments. 

As fast as the children reach the proper agei 
develop suitable capacities, homes and place 
found for them in shops and families, among |: 
who take an interest in helping them along 
watching over their habits. They are not deli 
over as apprentices, so as to pass beyond the \ 
and protecting influences of the Home ; which 
tended to be, as its name indicates, a place of s 
in the time of need, where love and kindness 
their comforting power. 

The Union Home is now under the especia 
tection and patronage of the Grand Army of tl 
public of the Department of New-York. Its o: 
embrace some of the most distinguished as w 
charitable ladies of New-York, among whom ar 
Charles P. Daly, President; Mrs. Admiral Far 
First Vice President ; Mrs, General Fremont, S 
Vice-President; Mrs. David Hoyt, Mrs. Clifford ^ 
worth, Secretaries; Mrs. General Butterfield, i 
spondin<; Secretary. 
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Not only the be»t, but oldest, cheapeiKt, and moot widely circulated weekly journal of ittt kind publif»hcHl in the world. A 
NEW VOLCfME commenceH with the let of January, being \t» 

TWENTY-FIFTH YEAR. TWENTY-FIFTH YEAE. 

This paper differs materially from other publicationn, beincan TUuRtrated Periodical, devoted to the promulgation of inform- 
ation relating to the variouB Mechanical and Chemical Arte, Photography, Manufkcture?, Agriculture. PatcntH, Inventions. En- 
gineering, lull Work, etc. 
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and aU who take an interest in the great Mechanical and Engineering enterpriser of the day, is without {mrallel. Most of the 
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